INTRODUCTION
in the single or double ABC Cas9 mutated plants as compare to the wild type ( Fig. 4b ).
165 ABC Cas9 mutation altered the expression of CCD8 and MAX1 genes involved in SL 166 biosynthetic pathway 167 Carotenoid biosynthetic pathway derivatives all trans-β-carotene act as precursor for production 168 of SL and this pathway are under negative feedback control by SL content 37, 38 . Our Cas9 mutants 169 are defective in SL export which can cause retention of SL in the host roots which might affect 170 feedback regulation of SL pathway. Hence, we are interested to discover whether defective SL 171 export affects SL biosynthetic and upstream carotenoid pathway. A simplified diagram showing 172 possible routes for SL transport in the root, location of ABC transport protein and SL 173 biosynthesis pathways was illustrated ( Fig. 5a and b ). Since CCD8 and MAX1 catalyze a key step 174 in SL biosynthesis; we to analyzed the expression of CCD8 and MAX1 in ABC Cas9 mutants. 175 Interestingly, CCD8 and MAX1 showed decreased expression in ABCG44 and ABCG44/45 176 ABC Cas9 in edited T1 plant as compared to the wild type ( Fig. 6a) suggesting that, ABC Cas9 177 mutation affect expression of SL biosynthetic genes. This data also provide a basis to explain the 178 highly branched shoot and enhanced growth of axillary buds in ABC Cas9 mutated plants. To explore whether ABC Cas9 mutation also affect the carotenoid content in the roots, the content and 180 type of carotenoid present in wild type and ABC Cas9 mutated lines were analyzed. Interestingly, 181 no significant difference in total carotenoids and its derivative was observed in 182 ABCG44/45 ABC Cas9 double mutant plants; however ABCG44 ABC Cas9 single mutant plants 183 shown increase in total carotenoids including Lutein and β-carotene ( Fig. 6b ). To further confirm 184 the above results, we analyzed the expression of prominent gene Phytoene desaturase-1 185 (Solyc03g123760) and Lycopene cyclase-β (LCY-β) involved in the carotenoid. No significant 186 change in expression of PDS1 and LCY-β was observed in both mutants; demonstrate that altered 187 carotenoid profile in the root of ABC Cas9 single mutants does not involved alteration in gene 188 expression in PDS1 or LCY-β. In conclusion, we generated SL export defective mutants in 189 tomato, which are resistance against parasitic weeds P. aegyptiaca due to inability to export SL 190 to the rhizosphere. 192 The parasitic weeds (Phelipanche and Orobanche spp.) are concealed underground and exerts 193 the greatest damage prior to its emergence; therefore, the majority of field loss may occur before 194 diagnosis of infection. The lack of effective control strategies for parasitic weeds leaves farmers 195 without viable options for protecting their crops. Therefore, development of parasite-resistant 196 crops required to avoid parasitic weed growth. We hypothesize that mutagenesis of two 197 homologues ATP Binding protein in tomato (Solyc08g067610 and Solyc08g067620), could be 198 used in the development of efficient method to reduce parasitic weed germination. Supplementary Table S2 . Mutation analysis of potential off-target sites in ABC mutated lines.
191

DISCUSSION
To analyze the off target using CRISPR-P, high score value was considered as top hit, PAM sequence (NGG) is indicated in green, mismatch nucleotides are marked in red. Examined plants were randomly selected from the T1 generations of sgRNA-ABC/Cas9 edited tomato plants. Supplementary Table S3 . List of primers used in this study Oligo's name Sequence ( 
